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Biota Neotrop., vol. 11, no. 4 Voucher specimens were deposited in the collections of the Instituto Nacional de Pesquisas da Amazonia (INPA) and Embrapa Amapá.
Results
Twenty-one species of potential fruit fly hosts were sampled, ranging across 10 botanical families. A total of 5,601 fruits were collected, weighing 109.94 kg (Tables 1-5) .
Infestation was detected in all of the sampled plant species. Ten species of Anastrepha were found, namely: Anastrepha antunesi Lima, Anastrepha bahiensis Lima, Anastrepha coronilli Carrejo & González, Anastrepha distincta Greene, Anastrepha manihoti Lima, Anastrepha montei Lima, Anastrepha obliqua (Macquart), Anastrepha serpentina (Wiedemann), Anastrepha sororcula Zucchi and Anastrepha striata Schiner.
F ive s p e c i e s o f p a r a s i t o i d s w e r e o b t a i n e d : f o u r B r a c o n i d a e [ (D o r y c t o b ra c o n a re o l a t u s ( S z é p l i g e t i ) , Doryctobracon crawfordi (Viereck), Opius bellus Gahan and Utetes anastrephae (Viereck)] and one Figitidae [Aganaspis pelleranoi (Brèthes)].
A list of Anastrepha species, their hosts and parasitoids collected in each sampled municipality is shown below.
Boa Vista
A total of 55 samples of 10 plant species was collected, totaling 1,579 fruits (33.4 kg) ( Table 1) . From the 47 infested samples (85.5% of the total), we obtained 2,643 puparia which originated individuals of four species of Anastrepha: A. obliqua, A. sororcula, A. striata and A. zenildae. The lowest and highest infestation rates were observed in rose apple (0.4 puparium.kg -1 ) and hog plum (245.7 puparia.kg -1 ), respectively. Guava fruits showed the highest species richness (3), with predominance of A. striata (99.4%).
Parasitism was registered in Anastrepha larvae/pupae emerged from hog plum, jocote, umbu-cajá, Brazilian guava, guava, and Indian jujube, with the highest percentage in the last species (18.2%) ( 
Pacaraima
A total of 31 samples of 10 plant species was collected, totaling 1,339 fruits (31.2 kg) ( Table 2) . From the 28 infested samples (90.3% of the total), we obtained 1,742 puparia which originated individuals of nine species of Anastrepha: A. antunesi, A. bahiensis, A. distincta, A. manihoti, A. montei, A. obliqua, A. sororcula, A. serpentina and A. striata . The lowest and highest infestation rates were observed in jabuticaba (25.0 puparia.kg -1 ) and abiu (172.2 puparia.kg -1 ), respectively.
Parasitism was registered in Anastrepha larvae/pupae infesting hog plum, cassava, ice-cream-bean, Brazilian guava, Para guava, guava, and abiu ( 
Bonfim

Introduction
Fruit flies (Diptera: Tephritidae) are some of the most relevant pest species in the world, due to their direct economic impact and the quarantine restrictions enforced by many countries in order to prevent certain species from entering their territories (Aluja & Mangan 2008) . Knowledge on the species of a given region can only be obtained by a direct survey of host fruits. This method enables the accurate association of an insect to its host plant species, unlike the more commonly used methods of collection via lures and traps (Zucchi 2000) .
Fruit (Instituto… 2010b) . In addition to these crops, a wide diversity of native and exotic fruit trees is also cultivated in domestic orchards in many municipalities in the state. Many of these fruit trees are known to be or can potentially be hosts to species of Anastrepha (Marsaro Júnior et al. 2011) .
The first studies on Anastrepha species occurring in the state of Roraima were conducted in the 1990s (Rafael 1991 , RonchiTeles et al. 1995 (Marsaro Júnior et al. 2011) .
The purpose of this study was to record the occurrence of Anastrepha species, their host plants and parasitoids in municipalities located in northeast Roraima, where knowledge on fruit flies was scarce.
Material and Methods
Fleshy fruits were collected between September 2007 and September 2008 in five municipalities of Roraima: Boa Vista, Bonfim, Cantá, Normandia and Pacaraima (Figure 1 ). The samples were collected randomly from plants that bore a good quantity of maturing or mature fruits, which were picked directly off the plant or collected from the ground (recently fallen fruits). The fruits were packed in coolboxes equipped with screens, and then taken to the Laboratório de Entomologia at Embrapa Roraima in Boa Vista. In the laboratory, the fruits were counted, weighed and arranged on plastic trays over a layer of moistened vermiculite. The trays were covered with organza cloth and fastened in place with rubber bands. The material was examined every three days. Any found puparia were removed and transferred to transparent plastic flasks containing a thin layer of moistened vermiculite. The flasks were covered with organza, fastened in place with a vented lid, then placed in climate controlled chambers under controlled temperature (27 ± 0.5 °C), relative humidity (70 ± 10%) and photophase (12 hours).
The fruit flies and parasitoids that emerged were stored in glass flasks containing 70% ethanol and were subsequently identified with the keys published by Zucchi (2000) and Canal & Zucchi (2000) . Neotrop., vol. 11, no. 4 Parasitism was registered in Anastrepha larvae/pupae infesting hog plum, Brazilian guava (Psidium guineense), guava and jocote (Table 3 ). The highest percentage of parasitism was observed in Anastrepha larvae/pupae infesting hog plum (10.7%), from which three species of Braconidae were obtained: O. bellus, D. areolatus and U. anastrephae. Doryctobracon areolatus accounted for 52.6% of collected parasitoids.
Normandia
A total of 14 samples of 6 plant species was collected, totaling 696 fruits (16.27 kg) ( Biota Neotrop., vol. 11, no. 4 Parasitism was registered in hog plum, jocote, acerola, and guava (Table 4) 
Cantá
A total of 11 samples of 7 plant species was collected, totaling 760 fruits (6.7 kg) ( Table 5 ). All samples were infested, yielding 438 puparia from which individuals of four species of Anastrepha were recovered: A. coronilli, A. distincta, A. obliqua and A. striata. The lowest and highest infestation rates were observed in ice-creambean (1.3 puparium/kg) and jocote (291.2 puparia/kg), respectively.
Parasitism was registered in Anastrepha larvae/pupae infesting hog plum, jocote, acerola, goiaba-de-anta ("tapir guava"), and guava (Table 4) . Larvae infesting Brazilian guava showed the highest percentage of parasitism (16.7%). Two species of Braconidae were obtained: D. areolatus (48.5%) and O. bellus (51.5%).
Discussion
Among the 10 species of Anastrepha obtained in this study, two (A. bahiensis and A. montei) are first records in the state of Roraima.
Anastrepha bahiensis was obtained in loquat (Eriobotrya japonica) in Pacaraima (Table 2 ) and in Brazilian guava (Psidium guineense) in Bonfim (Table 3 ). Ten host species of A. bahiensis are known, belonging to the families Moraceae (4 species), Myrtaceae (4), Annonaceae (1), and Ulmaceae (1) (Zucchi 2008 , Zucchi et al. 2011a ). This work is the first report of loquat and Brazilian guava as hosts of A. bahiensis in Brazil. This record of A. bahiensis in Pacaraima and Bonfim expands the distribution of this species in Brazil, which previously ranged across eight states including only two in the northern region (Amapá and Amazonas).
Anastrepha montei was collected from cassava (Manihot esculenta) in Pacaraima (Table 2 ). This species had already been found in 11 Brazilian states. This is the second time that A. montei is reported in the Brazilian Northern region, as it had already been found in the state of Tocantins (Zucchi 2008) .
In addition to loquat (Eriobotrya japonica) and Brazilian guava (Psidium guineense), other seven plant species are listed for the first time as hosts of Anastrepha in Roraima: umbu-cajá (Spondias sp.), rose apple (Syzygium sp.), star fruit (Averrhoa carambola L.), Brazilian guava (Psidium sp.), jabuticaba (Myrciaria cauliflora), cashew (Anacardium occidentale L.), and sacky sac bean (Inga laurina).
This study also provided a better understanding of the geographic distribution of Anastrepha species in the sampled area. First records of species were made in the municipalities of Boa Vista (A. sororcula), Pacaraima (A. antunesi, A. bahiensis, A. manihoti, A. montei, and A. sororcula), Bonfim (A. bahiensis), and Normandia (A. manihoti) . In the municipality of Cantá, all of the observed species are reported for the first time at the location (A. coronilli, A. distincta, A. obliqua, and A. striata) .
Anacardiaceae showed the highest infestation rates. In hog plum, infestation ranged from 135.1 puparia.kg -1 in Pacaraima to 345.2 puparia.kg -1 in Bonfim (Tables 2 and 3 ). In jocote, infestation ranged from 64.7 puparia.kg -1 in Normandia to 291.2 puparia.kg
in Cantá (Tables 4 and 5 ). Interestingly, an even higher infestation rate (532.6 puparia.kg -1 ) had already been obtained in a sample of hog plum collected in Amajari, Roraima (Marsaro Júnior et al. 2010) . These rates are high if compared to the highest value already observed in the state of Amapá (141.8 puparia.kg -1 ), where a significant number of samples has already been assessed .
Anastrepha obliqua and A. striata were the species with the largest number of host plant. Anastrepha obliqua was associated to 12 plant species (6 Myrtaceae, 4 Anacardiaceae, 1 Malpighiaceae, and 1 Oxalidaceae) and A. striata to five (4 Myrtaceae and 1 Anacardiaceae).
Regarding parasitoids, all recorded species had already been reported in Roraima. The most recently reported was D. crawfordi (Zucchi et al. 2011b ). Out of the 407 parasitoid specimens observed in this study, 57.2% were D. areolatus, the parasitoid most widely distributed in Brazil (Leonel Junior et al. 1995 , Canal & Zucchi 2000 and Latin America (Ovruski et al. 2000) . Doryctobracon areolatus was the most abundant parasitoid species in the municipalities of Pacaraima (Table 2) and Normandia (Table 4 ). In the municipalities of Bonfim (Table 3) and Cantá ( (Table 2 ) to 14.3% in Normandia (Table 4 ). The species is therefore important as a natural reservoir of parasitoids.
Conclusions
Based on fruit samplings performed in municipalities in the northeast region of the state of Roraima, Brazil, it is possible to conclude that:
• Anastrepha obliqua is the most abundant and polyphagous species; • Hog plum presents the highest rates of infestation by Anastrepha; • Doryctobracon areolatus and Opius bellus are the most abundant parasitoid species.
